From 1990 to 1996, a total of 65 patients from whom Corynebacterium diphtheriae had been isolated were reported to the Swiss Federal Office of Public Health. A retrospective review of medical and microbiological records as well as results of ribotyping of available isolates was performed. Twenty-seven patients had acquired their infection without evidence of use of illicit drugs, mostly as a skin infection imported from subtropical areas (20 patients); 38 isolations were associated with intravenous drug use (IVDU) (skin, 15; respiratory tract, 10; blood, 13). Endocarditis was documented in nine patients with bloodstream infection, four of whom died. There were two additional deaths due to overwhelming sepsis. The same ribotype of nontoxigenic C. diphtheriae was found in 31 of the 32 examined isolates associated with IVDU. All non-IVDU isolates had different ribotypes. Among Swiss drug users, a single clone of nontoxigenic C. diphtheriae was found over a period of several years with a high potential to cause severe invasive infection.
Corynebacterium diphtheriae is the etiologic agent of toxin-C. diphtheriae. From the registry of the Federal Office of Public Health, we selected all the patients from whom C. diphtheriae induced classic diphtheria, with involvement of respiratory membranes, the heart, and the CNS [1] . Resurgence of this had been isolated between 1990 and 1996. The reporting physicians were contacted and the probable source of infection was disease has lately occurred in countries of the former Soviet Union [2, 3] . In the western world, outbreaks of diphtheria determined. For patients whose isolates were from the blood, hospital records were reviewed retrospectively. Five patients have been described among urban alcoholic adults [4] , with a significant proportion of cases of cutaneous diphtheria. with endocarditis have been described earlier [8, 12 -14] . Ten isolates were collected in a prospective study of iv drug users Invasive disease due to C. diphtheriae, first described by Howard in 1893 [5] , was a rare event until the past decade. In in Zürich [17] . the past several years there has been a resurgence of reports on invasive disease, due mainly to nontoxigenic C. diphtheriae Microbiology [6 -9] . Carriage of nontoxigenic C. diphtheriae has been noted in special subgroups of populations, such as homosexuals in Available isolates were identified by standard methods [18] Great Britain [10], Aboriginals in Australia [11], the homeless and collected in a reference laboratory. Toxin production was in France [9] , and drug users in Switzerland [8, 12 -14] . Ribodetermined by PCR [19] . The method of ribotyping has been typing has been shown to be a valuable epidemiological tool described previously [13] . In short, genomic DNA was isolated, in comparison with other methods in assessing outbreaks of digested with two restriction nucleases (EcoRI and PvuII; Boediphtheria in Russia [3, 15] .
hringer Mannheim, Mannheim, Germany), and separated by We report on a cluster of infections due to a single clone of agarose-gel electrophoresis. After Southern blotting, hybridizanontoxigenic C. diphtheriae among Swiss drug users, along tion was done with biotin-labelled plasmid pKK3535, a with a high incidence of invasive disease, occurring during the pBR322-derived plasmid containing a ribosomal RNA operon years when a permissive policy allowed an open drug scene of Escherichia coli. Hybrids were visualized with use of the in Zürich (''needle park'' [16] ).
BluGene Kit (GIBCO -Bethesda Research Laboratories, Gaithersburg, MD). Methods
Patients

Results
Diphtheria is a mandatory-reportable disease in Switzerland, although most laboratories do not routinely screen for
C. diphtheriae Isolation
From 1990 to 1996, a total of 65 patients from whom C. diphtheriae was isolated were reported; 38 patients used iv Nine patients with bacteremia had endocarditis, proven at patients, a significant proportion of patients developed invasive disease. Most of the iv drug users had frequented the infamous surgery, at autopsy, or by demonstration of vegetations on echocardiography. A total of 6 patients died: 1 after emergency drug scene (''needle park'' [16] ) in Zürich prior to their illness. This drug scene, where easy access to drugs led to a high valve replacement, 3 of uncontrollable infection, and 2 of sepsis without evidence of endocarditis (both with concomittant concentration of drug users from all of Switzerland and abroad, was dissolved in February 1995. A marked reduction, although Staphylococcus aureus bacteremia). Twelve of the 13 patients with a history of iv drug use or contact with iv drug users not disappearance, of isolations of drug-related C. diphtheriae was noted in the following 2 years. presented with acute septicemia. Clinical features and outcomes are shown in table 2.
C. diphtheriae colonization has previously been described with regard to specific populations, e.g., urban alcoholics [4], homosexuals [20] , and an aboriginal community in Australia Ribotyping [11] . After the occurrence of the first three cases of C. diphtheriae endocarditis among Swiss drug users [12, 13], Gruner and From the 65 patients, 38 isolates were available for ribotyping. Six isolates came from patients without a history of IVDU, co-workers undertook a study to determine the carriage of C. diphtheriae among drug users in Zürich [17] . During a and 32 isolates were from patients with a history of IVDU (including all 13 blood isolates of this group). An additional 10-month period in 1991 -1992, they prospectively collected samples from 117 iv drug users cared for at an infirmary in 21 strains (reference strains from collections) were included, resulting in a total of 59 strains being ribotyped.
Zürich. Five (4.3%) of 117 pharyngeal swabs and 5 (17.9%) of 28 swabs from superficial wounds were positive for With the exception of two isolates, all 27 reference and non-drug-related strains showed a distinct, unique restriction C. diphtheriae. All the isolates showed the same restriction pattern by ribotyping and were included in our present study. pattern. Among the 32 IVDU-related cases, 31 strains belonged to a single clone of nontoxigenic C. diphtheriae biovar. mitis
The authors thus established that among the participants of the drug scene in Zürich, the carriage rate of this single nontoxiand showed in vitro resistance to tetracycline. The remaining / 9c5b$$no39 10-16-98 13:37:14 cida UC: CID genic strain was significant and that iv drug users were available half of the cases in the preantibiotic era had been caused by toxin-producing C. diphtheriae. A rise in nontoxigenic strains to serve as a reservoir for more invasive infections.
The propensity of the nontoxigenic strain of C. diphtheriae of C. diphtheriae has recently been observed, notably in Europe and Australia [9 -11] . to cause invasive infection is remarkable. A review of the literature shows that until lately, invasive disease due to
Wilson et al. [20] and Efstratiou et al.
[21] reported on a marked rise in the number of strains of C. diphtheriae var. C. diphtheriae was a rare event. From the first report by Howard in 1893 [5] until 1994, only 54 cases of C. diphtheriae endocargravis sent to a reference laboratory in Great Britain, a fivefold increase in 2 years. From France, Patey and co-workers [9] ditis had been reported [8] . Of the 37 cases described since 1950, only four were due to a toxigenic strain, whereas about recently reported the analysis of 59 isolates of C. diphtheriae 
